remotely operated vehicle Jason 2, as well as traditional rock cores, dredges, and samples from wax balls on the TowCam digital camera system (Fornari, 2003) . spreading rate [Carbotte and Macdonald, 1992; Fornari et al., 1998 Fornari et al., , 2004 Kurras et al., 2000; White et al., 2002 Soule et al., 2005 Soule et al., , 2007 Escartín et al., 2007; Fundis et al., 2010] ).
Overall, the observed major element chemical variations in MORB from the EPR can largely be explained by shallowlevel crystal fractionation in the oceanic crust (e.g., Batiza and Niu, 1986; Perfit, 2001; Perfit and Chadwick, 1998; Smith et al., 2001 ). However, trace element and radiogenic isotopic variations require variable sources and extents of melting in the sub-ridge mantle (Langmuir et al., 1986; Perfit et al., 1994; Sims et al., 2002 Sims et al., , 2003 le Roux et al., 2006; Goss et al., 2010; Waters et al., 2011) The compositions of lavas recovered (> 275 samples) exhibit remarkable diversity, ranging from basalt to highly evolved andesites and dacites, with 33% of OSC lavas having SiO 2 > 52 wt %, compared to < 5% for ocean-ridge lavas worldwide (Perfit, 2001 ). Petrologic models indicate that basalts erupting at the 9°N OSC can be explained by greater extents of low-pressure fractional crystallization Figure 2 . Major element variation diagrams of glasses from 9-10°n on the east pacific rise (epr) showing the range of compositions erupted from the 9°n overlapping spreading center (OSc; black asterisk) compared to ~ 1,600 lavas sampled between 9°17'n and 10°n (red crosses). FeO t is the total iron content of the glasses measured by electron microprobe, assuming that all the iron is Fe
2+
. The data are from various publications and are available at petdB (http://www.petdb.org/) or Marine geoscience data Systems (http://www.marine-geo.org/). The general compositional trends in the basalt data (MgO > ~ 6 wt %, SiO 2 < 52 wt %) are primarily due to the effects of low to moderate pressure fractional crystallization. More evolved andesites and dacites also require crustal assimilation coupled with fractional crystallization in the upper oceanic crust as well as mixing between high-SiO 2 melts and FeO-rich basalts (Wanless et al., 2010 (Wanless et al., , 2011 
